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(54) MANUFACTURING APPARATUS FOR FULLERENE AND METHOD OF 
MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
apparatus and a method of manufacturing fullerene in 
large quantity, expensively and easily by controlling a 
precursor of the fullerene and a residence time of the 
fullerene in a fullerene producing region. 
SOLUTION: The fullerene manufacturing apparatus 10 is 
composed of a reaction furnace 15 provided with a 
burner part 14 having carbon containing compound 
feeding ports 11,12, and an oxygen containing gas 
feeding port 13, wherein raw materials of the carbon 
containing compound and the oxygen containing gas are 
burned so as to manufacture the fullerene, and the 
carbon containing compound feeding ports 11, 12 are 
formed in a multistage state. The method of 
manufacturing the fullerene by burning the carbon containing compound and the oxygen 
containing gas at a pressure lower than the atmospheric pressure, the carbon containing 
compound is fed in multistage feeding. 




1:3* 



CD 

m 

CD 
I— 

m 

o 

O 

-o 
-< 



LEGAL STATUS 

[Date of request for examination] 



http://www 1 9.ipdl.ncipi.go.jp/PA l/result/detail/main/wAAAm9aaGlDA4 1 5 1 923 1 8P1 .htm 4/4/2005 



[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9ipdl.ncip^ 4/4/2005 



w)B*mmjr <jp) 02) & H # & $| (a) onmmmtM&n 

TO2Q03- 192318 
(P2003-192318A) 

CO IB 3J/02 101 CO IB 3J/02 10 IF 4G0 4 6 





««20B1 -3S9t8«P2001 -389180) 


(71)!i)J®A 000005968 








(22>at©B 


5Nft3f£12J=l21 0 (2001. 12.21) 








(72)jg«# RK 




































C74)ftS!A 100090697 












F*-AC##) 400« CA0I CADS CC02 0003 0C99 



(54) y5-^>®^^gR^©»^fS 



(57) 

ftX^<fc£ftftttD 11,12 <LS£& 



10 



•25 



-15 




24 17 / / / i 



13 



http://www4.ipdl.ncipi.go.jp/Tokujitu/tjcontenttms.ipdl?N0000=21&N0400=image/gif&N0... 4/4/2005 



mm.2 } g^W<k£^4&D£B%33*ttft 
f fc^ttftKD * »S(Cfllit h C i i t h 7 v - u 

imi*iry*«»H^-+'-**«*.*siap , c, he 
? ? - u>*«a?&i^eBr'*> pibisssw 

MfiD«»aucji A « C <t «4»iR & v ? - u > 

[Ig*3f 4 ] ig&i 1 - 3SX'f ft*' 1 3glCl24l0>7 20 

gjbaa«c*^»»»*^ i>ci <t * * v v - 
^aif ho 5- 

[B*B8 ] 8*15 --70H*r*V* 1 3f iCS2SW>7 
9 - b >0>«a*ftKi*fC>^ ME? 

I 0 -5 0 0 t o r r VtiSC t ho v-u 
xoW&istik. 40 

[le*3S9 ] B^5^84>l*rtlft» 1 StC!2*G>7 

HOOK 1 0 ) 1**95 -9<?>^rtl^ 1 JgKiSjSO 
7 * - U ><&l$fi*ft*Cfct >T , SKKK^Wtf*** 
t* 0X1*0*8*9 0**WT©3^#**«* 
4rt C * & C £ * £ iT * 7 7 - u > <D®3kiif£ • 



^2 003- 19 23 18 
2 

5SP.130>S££ 6 0 0-2300 XZD®®t?hC t * 
[ 0 0 0 1] 

»*. c*., c 7e ^> *Ma»ire^7^-u>0s*a^s 
[ 0 0 0 2 ] 

[f&feettfff) 77-u> <«T, 
ti&ISnadSfO l 9 9 O^CDCitT'fcD, HXWKl/l* 

7 5-1,^ &c tx\ ftwaatt-?*^ 

AJC * ^ + * > Kcr>«3i^ Bite i tt h tc#>. ft7f]fillcr> 

h h mmHmi^o>?mv>m $ n c <, >h. 
4, 

< 3 > &&&m^o>im 

8 k ti^&^mu&z^&mm&w&x'&h 

w*»fif*nt:i»4 0 ccDcfc^tc7 7-u>i*. ws« 
=p ^S^vc £5 £C£ $n-cc * 4 0 

[0 00 3] *fc % Jlfflffl^nTC^P^-U^^flBat 
*S & b r I*. KT«:«rr 

^7 7^ hRH«CU-^-*JfflHl/.«S$H*^c<!:r\ 

«w2-u>*striii erf) *wssi**p ati*. c 



http://www4jpdl.ncipi.gojp/tjcontenttmsipdl?N0000=21&N0400=im 4/4/2005 



3 

ft&. c^^fs&iite. B»*c*j«*eaisiap^ 

(3 > T-^ftSft : »+ K P a *J 

f tt> 0 MJAHWtck 0^777^ jew<:aaa 

:S<L a 0 . Z<0 1 0 *8*#7 7 - b > i ft 1$ 
&^$ttii<ft<,\> &H?*tt (77-i/> 

^> «?»t^«Mra^ftft£. *^tia&Ba3w*8 

t^^r, 7 - * watt* * *fl±MH£ £ or 

(6> ^7£b>&<M££; *7*b>££n 0 00*0 
[0004] ±!20fcJ:5K\ B&S-CS*?*^? 

^r*>c*ircK7?-b>£Sffii<:. i/jfcWtstcis 
o o xm& i fs«>*ft i it tbHWiffiBt?* o . rf&o 

[ 0 0 0 5 ] 

*W£l'fc»«Sfl'Cft^ ZCX. COyy-isXV 

±s£S!ht & t, a 4 ft c c »* # 

NOxcc^^ttiw&fta^**-*. 7? 



(3) 4SH2003- 1 923 1 8 

4 

-<b£*>A:Sl\ -7*9. SB»H»SR£?«£. 
M<U 3Ji»qa$-±ft*o 

ft'C&snfc&oT 1 , 7 ^ - u ><Dtfi£Si^tci5W*7 

7-U>g5^(*Sa'7^-b><3[>>SS^ISJ*$IJSPU, 7 

? - b >*^Kflo£We, * b-c«SK«e«Mift 

io 7 ? - u >««as»stf ^flass***«Rt * c t 

1 0 0 0 6 ] 

[■■*IHfe , r*fe»fl>*«] BHB5KJCC»39 loft 
■Hfc»&7 7-1/ >4>M&ltBli» » SSWfk^Waft 

•iSKSfiFC. W44ft&.«S^ib$ft4K»^W 

-? % c. .^^fb^^gaso^sw^A^ep^ 
ox- . .^s^i b^ss t m&^tf* twmmz * » 

^a^^SJc^r, Ktl&ft&J»«SWfkdtt4S3K 
^■^^'X^:. ftS^W<bS«9(C»U-C»f8ftfiSfiifc 

[ 0 0 0 7 ] S93SSn^9^r 1 4>%9iCC<|&7 ?~ u 
>©SSS*S«. K»<tft*^S^mbdft4K«^W 

**j*JCte^"C. .^^Wfb^^^^w^^^-c- 

50 t?. p^Wib^4B»aW^AtCC^^£4($W& 



http://ww4jpdl.nd^ 4/4/2005 



5 

tt. MS£lHk£«i*. K*SW#*fc»i,r*»MS 

1 0 0 0 8 3 C C X\ W 1 O&WCffi*:; 9- U 
>©ttt*ttK 4aC- f , 7 9 - 1- ><D&m& 1 0 - 5 0 

o ton' nf 5 c ±3*ss w*. & i ^scosmic 

tr. BttdW^*fc:w. 0Xi*0£8*.d0**9<fiK 

wz<osm^%^ ^-^c>ta^^u:h^x. yy 
- u £pi£tf>m&£ 6 0 0-23 0 0 *C<£S5S t 

[0009] 

sans. H 3 3 ^5^- 

[ 0 0 ! 0 ] B 1 ICE** 5 *&B4>B 1 ®£fe4> 

®ma 11.12 iBHRSW#^#ttSQ 1 3 £ «rr 
&«««M-+-aJi4*«^&Slt#l 5X*. Et4<fc 

^*ft«^wiks«<tBWsw^At=&«at/. gags 

[0 0 1 ! ] SltJFl 54>Ttt <_hi£lS> KgStf 6ttfc 
SO ^ ! 6 <t . C(D^r-^>^ 1 6 ©^SKtfl**!^ 
7. i8±*r«*tV&. Cfl>E«l 7, 18**. NX 

I*. «n«4v<*72 0. si^asti^n, aesi 
7.18 &m\zm&m4ti$$^&M&-^x:zz> 



(4) ^20 0 3-1923 1 8 

5 

fCRff»6ftfemi8tt. ^HWC^*filiL6ft, U 

tt. ffi^2 2^tttt6*vct,^, *fc, **S»cK 
Vtt>t\tc& i g\ 7fl>S£*S. !r-isl>?\ 6<DFltmm 

mi fctifcES ! 8 €•£ $ <D*»HS[ i ^ C fc 
0. S£Sfl7. 1 SOtWlcii. ftXSirfkdlMK 

mm i. 1 2^-n-en^w^ncc^o 

^BW&tifcES-l 7®ftX3*ftd4MRffiD 1 1 £ 
tt**b'?4tf-2 3#l*{1tt£tt. C<DX*tf**ry 
10 -2 3«XM#K:tiCM^p 9 K>*-^-24ri«g34rC 
COX*f ^*7-2 3k:J:0. j!tt3t&fffk£4li 

[ 0 0 1 2 ] y 1 6^T««SWCtt, 

#*$kp i z&mtbti. ««b;<-*~*i 4ot 
« (±s«) *6±« (rat8> ^«*r, birsw^ 
xtwftFnteatejift^-ci*^ ccr^^tc. tens 
M-t-«i4m*t:«. .^^fb^^ispi 

fec^ctt2|S:> cctfA6n*ci«& 0 &->t\ .^swfk 

[ 0 0 13] SSt* 1 5«LbS<Ktt. »y 1 60> 

±jgic-#ayc ?Rft » ^>n . ±mwz * tcigs u cup 

l/fcKRH«©SlfiS2 53MSil^nt:0^ C©SIS 
^2 50±fi«e:a % SJt6^2 5 T'^Ufev ^ - b >* 
TSaBtcSfer fc^OES < BSi 1/ ft^r » > hf ^ 

©t#2 5^>SS|^tt, ^-V>5^1 6<Drt 

^-gjll 4 3^6^tOfctttt»^ C®HP«2 6£/r 
^CSCSS2 5NSn-£> # JJgb&ffiaSpl 5«c 
tt. *BS*BM>-«t?*&Sa*>^ ^ 
*M«3n, ®«^15rt©BE^**»E**tU'Ct» 

[0014] CCOJc^tCw^T^Ct^ E«17*6 

KB18*fe#IS'*'*JS»aWffc^ttf:, ^tocoBeed 
40 w# *r*^&Xtt*^£^£ ^ ^ ^>o ccc. ffi^ 

^ttfi^^W. J[xJto^2 5^^^/Xtt#JH^tC 

«ttp*aw. ^^w/b^^^-r^ c o 

7"l/>^C*^o ESI 8^^>(O^^W 

ttWB^^Hii *iaM>xmsmt 

50 ^fe^T>*^S^4^C. V^-b^^^^o St 



http://www4jpdl.ncipi.gojp/tjcontenttrnsapdl?N0000=21&N(M00=^^ 4/4/2005 



7 

<?x. m&&2 $Ktm£n\tistoz$#?ztcfto& 

[ o o l 5 ] &k>x, i&moM i 

r#tau ;wo? ^f-+-2 4*iift*TjW**.* 
sttM <*tt&M»i*> tahm^m\t^^mr 

tt-*T, E9i 7^6««$n*.«*ssiks* 

S«©2 0-7 O^afciTiCidSRAW*. fife, 
Wfb£^&7E±*» £ i* * ♦) ©R*SW 

#*©3«t. 3»xtt«fc0iiawc**. 
[ooieic ct\ mm$m\timtuxtt&Mo>i> 

^ jru> % 7> h 7^>^©7?#£ (X) Kfk*X« 
*jfi*fk*3E*ffiC^C^^f*U». K«©I8 
[0017] *fc % BXSWSfxit/'CM:. «SK$ (B 

*s^A*©?3sit^a3^o^<oic» *>. o*a 
c*. ccx\ RS^w^*©^att^A<?>sdi*c*» 

flJK«;tfc:J*-u>*»t?*4#. TsSBe**© 
a#9 0*Jlfc*a;tfei§£ m 7 7-b>©M££<&S 



(5) 4*1920 0 3-1923 1 8 

3 

[0018]^ &J<m2$ft (Kl£Pl5ft>«>E 

5U±*jS, EP*s 1 0 - 5 0 0 t o r r . i, < 4*5 (;. 
MOOt orr, KCCtit 1 0 OMOOtorrit 

K. 1 0 - 1 0 0 cia/se c*££> tft *. a J* £g 

1/ < . 5£^2 5 P3fl>^iSgSg& 6 0 0-23 
0 0 1 fif 5 U < I* 1 0 0 0 - 2 0 0 0 *C, RRTtt 1 2 

0 0-1 8 0 0 *C©«B £ C <t ^$t5 Ul*. C0>& 

St) 31*. Slfc^l 5X«5^-u>*4«3«. 
[ 0 0 19] SltUP 1 5'C^t/fc?fl77-u> (flit 

20 «. c*o^c ? *. acxcmai^^a^rwr^sawc^ 

I*. »»«wct:«ai#x^^0(|isti*. fit* 
^cMMIMibttt>ir«tt«(C J: 0 . ? ^ - u > i^<3> 

ft*, 3 0 0*C7feSir'i*. £iS 

OSltttC's&fkifiitl/fcO, ^^cv^ 

«>. 87^l/>©Mi 300-2300*0. gtc 
1*3 0 0-15 0 0 vttzc ±im$ L^o 

[002 0 ] ■*SW©MF2CD*»OSSK»&'7 

1 ©5[Ifitt2 5 «. *»WCDSF 1 €«ai€>®SBCRA7 

40 7 -b>o>S^gg 1 0 ^Fi— <9<>©*C2b*fca?). ^1— 

3 0 it. ftm^mtztymzaz 2 is^g^^x 

A-SSSSP3 PC, H^^^^S^fk^iK^ 
[002 1 ] SISP3 1 ©TAB (JbaHU) cca»6tifc 



http://www4JpdLncipi.gojp/tjcontenttrasjpdl?N0000=21&^ 4/4/2005 



9 

l*3»L3 7*«»&ft. ^»^360T# <±* 
®l> im, *ii*L3 7 itt^rS— &1*&««©*lfl» 

3S^x^ncc-2> 0 c©$tH»3 8«>rt* 

±sw* % sa5L3 7*ssu ir-^yaea^a* 
ic*ffli/tr^9. c©eB3 9a>JJjH«:, «g£Sii<fc£ 
^32^^^^ &*. ^a^3ao«) 
»ett, g^^'A^D3 3^osnrc^o £ 
fc. fr-^>y3 6©T«M(BBK:fe. i^^W^^^ife 
□ 3 4#tt»6tl, jr-^>y3 6©**atc«. 
a3 7<^^fi^rSKcD9«ft4 03MgS3tl, C 
e>#&H4 0 f> * 3 6 ©gtCKtttf >E>ft 

trv^o cmc*:*). **H»3 7^6ftesnfcK*^ 

[0022 J *t/C, C©»*HU 0 O&JJSKfi*. ir- 
S/>y3 6©T«£±fll£B3'r££IIS£4 I OTRftW 

Kl«nWCtt(*6nft:mfiOT9n.4 3#sStt6*va* 

& # cnccj:o. ex^^Ati(ttD3 4^tttt$n 

»<-^-»3 5«c*$^'t:», H*SW5VAfiySD3 
3. 3 4J*, JB£Sn*&&#ASfe®to*fl. V^JK 

feftt3CI3 2^6^$n^.^^^fk^0>-S^: > 
*U> 0 CttKcfcO, S6iSfflA-^-»3 5t?^4i/fc 

®& hmt $ ft zm&sm xx<j>&& grants 



w 4*0120 03 - 1 923 1 3 

10 

Cr. tMW^<-+-*3 5©*»X«±» (T^«^ 

[ 0 02 4] «i»tr, *^W0^2©*jfe<?>«SK:e* 

3 0*e^tHWf&^. «*><-+-*3 5«>l»* 

CE)«a*fti|SH;t?*4fc», -S3 5tf>*5 

io f4> &b&MftSW<fc^ttt:tt3Rdffft:d4ifttfta3 2 
^EB3 9*ftUi:ftifrr*££fc:. £(Htt3 8®BtX 
^^eteD3 3*>5K^W^*ft»l/. 

^!fi»*aa©2 0-7 OKfilfc) • !r-U> 
6«E>T«©Bfl»W^«ttftP3 4i^&WKa«^ 

20 uc2KKifter-& 0 e©w&»*. s»ifl[>.ft»awffc 

^D^ftC'SK?**. -t-U C, JRfS»2 5rt <£*t£*3 
1 0 0 2 5 ] *^vmz<Dgfaa>&&ic{g t &y 5- u 

>C-sSi^g 5 0 K-X . C «>7 ^ - U > 

30 nt/-c*&fc». nwtmw*. @3tc^-r^^tc, 

*^^>^ 3 C0*te<^S^^ 7 ^ - u >^>§?a^s 
X0WSn 5 3 1 ^WT ^ttiSS ^> + -SB 5 4 * « x 

-u>*T8WM^at'fc«>«:'E» (BStrftto 
8^%»<ftl/fcBBaf5 9^ffl*i&*tl. co>aeg5 9^ 

50 6 o ^&cj>««swffc^*3«>««s€: ^nengss pjft 



http://ww4Jp^ 4/4/2005 



<7j 

31 

[ 0 0 2 7 ] * 60Tffl$&, BP*>&£ 

«& 6<WS3C[>fMAtt 1/4-1 /2fifiW>ti8fctt % 

5 1#B»MtCI»4. C<C«g^*Mfc£M*»D5 1 

&&mmt*>ftZ>C £#&*Ul*. CCT', ES5 8 
^^OfcES6 2^^W(t^43KKiK]& IKS 

IMJttibTV*. Cfl>EB6 2fcfc' , ^U:/6 3#Rtt 10 

Ml. Cfl>Sfi5U* «*3Wffc^«ftP5 2 4BBE 
d«^XiRtta&3&«tilAi/ri^ # CCt. COS 

*. HPW. Sft Di*fl^ao?aS 

»©san*EB^£ct#»*i/<r». com. smil 20 

5 7-60, EB6 2M!t/a'£. 
[0 02 8] C<D£*>IZ. «a*S^-^-*54(Cfe^ 

rat. ^^ffc^£&D5 1 , 5 2^ ««3n& 
as#xji©»tritoi % wsa*^#AoStft#fii«c 
#ux*a (c«3*fcoi»SK:toi*'Ctt2a> 

*to, cc-cit. ««awffc^ttWftP4:*«tt:a 
t?. a*aw****afcwi,r jjabfca 

[0 02 9] CLt *lt©JWi<:*IBl/'Ca 

3$m±m*.zcti>Tn&x*>*). k«c, .^a^it^ 

a**C±W0at?ab*. *fc, JSBRSWfk^ttWKI so 



*SH2Q03 - 1 92 3 1 8 
l? 

jw/x»«»aw^x«igntffs©tta(cEa(/ 
r. ^a^aitsci^at 1 *^ 

[0030] *fc, MB*1. a2©*a<&^g«:toC* 

is&mtcm&K^xmfnuti. b&u. im<mm 
a-'<-* k -a*sis»©T«fc:a»*c <t 

attwa^tctufcrittafcapaitn^nBtiw* 

[0 03 1 ] 

l&W&OL) *** 1 -4155*^:? 7- UXDKHt 

[0032] B3W2S^cnKifi»r&lt*)H4iatt 

x^UaMSaattccAiii. S?S^^Wfk^ccj: 
^ c * z>v>x. (MA tisst^rt tc^v^A o^i^cc 

[0 03 3 ] S*^3R^cntCS£iiT^lj!*iS4IBSS 

mmiu. HOxv&zmzct&x'itzox, m 
u>««aaa«:*ji*t:«. «»B^-^-a©aJba 



http://www4Jpdl.ncipi.gojp/tjcontenttmsJpcn?N0000=21& 4/4/2005 



13 

[0034] mxmsm&y y-i> yv>&&fif£tch 

C'ttit, 77-b>^=£!0-500torr^5 
XKflOT'Ctt 5 0>X\ 

h. i&m 1 1 Ktt4>7 ? - u >^fi*tt(c*jv»r 

It. 7^-u>«*««««)Hft*600--2300X; 



(8) 4MM2 0 0 3- ! 923 18 

14 

* MfiftSiPiMBB'Cft &• 
! 0 : 7 ^lOOlffiSB, 11. 12: stssirffc 

^tsssp, 1 3 Bstsw^flisa 1 4 : mm 

15:£tftfp. 16:*— 1 7- 
1 9 : Bgflf, 2 0, 2 1 : 2 2: ftftB. 2 

3 : **fcr5-ft^% 24wWO?M-t- 2 
10 5 ^ KJS», 2 6 : WEM. 3Q:7 9-l> >®Mfitt 
g. 3 1 : Rfcfr 3 2 : (KXaWfkSfeAttD. 3 

3. 34 :9&am*f*m!D* 3S:mm'<-r- 

36:*— 37:S5KL 3 8 : MUM, 
3 9 : Eff. 4 0 : ftftEB. 4 1 : 4 2 : RQ 

«. 4 3 : BB*L 5 0 : 5 UL/CDttHtt. 5 
1. 5 2 : &$3Wfk«ttft£EL &3:R£3*#A 
«»Q 5 4 : tt*jg><-+-», 5 5 : Efc£. 5 
6 : 516*. 5 7-6 0 : BMN 6 1 : mjU^. 62 : 
Sd^. 6 3 : J<*7 



10 



-25 



-15 




31 




http://ww4apdl.ncipi.gojp/tjcontenttms jpdl?N0^^ 4/4/2005 



£§32003-192 3! 8 




http://www4ipdl.ncipi.gojp/tjcontenttmsipdl?N0000=21&N0400=image/gif&N0401=/N 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 Jn the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1] The manufacturing installation of the fullerene characterized by being the manufacturing 
installation which the carbon content compound and oxygen content gas used as a raw material are 
burned, and manufactures fullerene with a fission reactor equipped with the burner section for 
combustion which has a carbon content compound feed hopper and oxygen content gas supply opening, 
and equipping multistage with said carbon content compound feed hopper and oxygen content gas 
supply opening. 

[Claim 2] The manufacturing installation of the fullerene characterized by being the manufacturing 
installation which the carbon content compound and oxygen content gas used as a raw material are 
burned, and manufactures fullerene with a fission reactor equipped with the burner section for 
combustion which has a carbon content compound feed hopper and oxygen content gas supply opening, 
and equipping multistage with said carbon content compound feed hopper. 

[Claim 3] The manufacturing installation of the fullerene characterized by being the manufacturing 
installation which the carbon content compound and oxygen content gas used as a raw material are 
burned, and manufactures fullerene with a fission reactor equipped with the burner section for 
combustion which has a carbon content compound feed hopper and oxygen content gas supply opening, 
and equipping multistage with said oxygen content gas supply opening. 

[Claim 4] The manufacturing installation of the fullerene characterized by forming a perfect combustion 
band in the maximum upstream section of said burner section for combustion in the manufacturing 
installation of fullerene given in any 1 term of claims 1-3. 

[Claim 5] The manufacture approach of the fullerene characterized by supplying said carbon content 
compound and oxygen content gas to multistage, respectively in the approach of burning the carbon 
content compound and oxygen content gas used as a raw material under in atmospheric pressure, and 
manufacturing fullerene. 

[Claim 6] The manufacture approach of the fullerene characterized by supplying said carbon content 
compound to multistage in the approach of burning the carbon content compound and oxygen content 
gas used as a raw material under in atmospheric pressure, and manufacturing fullerene. 
[Claim 7] The manufacture approach of the fullerene characterized by supplying said oxygen content 
gas to multistage in the approach of burning the carbon content compound and oxygen content gas used 
as a raw material under in atmospheric pressure, and manufacturing fullerene. 

[Claim 8] The manufacture approach of the fullerene characterized by generating said fullerene by 10 - 
500torr in the manufacture approach of fullerene given in any 1 term of claims 5-7. 
[Claim 9] The manufacture approach of the fullerene characterized by making the gas stream of the 
generation field of said fullerene into a laminar flow at least in the manufacture approach of fullerene 
given in any 1 term of claims 5-8. 

[Claim 10] The manufacture approach of the fullerene characterized by exceeding 0 or 0 and containing 
the inert gas not more than 90 mol % in said oxygen content gas in the manufacture approach of 
fullerene given in any 1 term of claims 5-9. 
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[Claim 11] The manufacture approach of the fullerene characterized by making temperature of the 
generation field of said fullerene into the range of 600-2300 degrees C in the manufacture approach of 
fullerene given in any 1 term of claims 5-10. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing installation and its manufacture 
approach of the fullerene which can manufacture fullerene (for example, C60, C70 grade). 
[0002] 

[Description of the Prior Art] Fullerene (henceforth fullerene) is the generic name of the third carbon 
allotrope which ranks second to a diamond and a graphite, and as represented in C60, C70, etc., it is the 
carbon molecule of the shape of hollow husks closed in the network of five membered-rings and six 
membered-rings. Although it is comparatively that existence of this fullerene was finally checked and it 
is a comparatively new carbon material, it is admitted that that special molecular structure, therefore 
specific physical property are shown, for example, innovative application development is being quickly 
developed over the wide range following fields. 

(1) Since manufacture of an artificial diamond with a fine crystal grain child is attained by using 
application fullerene to a superhard ingredient as a precursor, use to an abrasion resistance material with 
added value is expected. 

(2) By using application C60 derivative and the optical device to drugs, research as an application of an 
anticancer agent, an acquired immunode-ficiency syndrome, osteoporosis, the Alzheimer remedy, a 
contrast medium, a stent ingredient, etc. is advanced. 

(3) It is discovered that the superconducting material which has a high transition temperature called 18K 
with doping metallic potassium in the application fullerene thin film to a superconducting material can 
be manufactured, and since various, attract attention. 

(4) By mixing C60 with the application resist to semi-conductor manufacture, it uses that resist structure 
is strengthened further and the application to manufacture of a next-generation semi-conductor is 
expected. Thus, since fullerene is various as the exotic material which bears the next generation, and 
new materials, it attracts attention. In addition, C60 and C70 are comparatively easy to compound also 
in the fullerene which has various carbon numbers, and it is expected that future need so also increases 
explosively. 

[0003] Moreover, the approach shown below is mentioned as the manufacture approach of fullerene 
learned now. 

(1) Laser vacuum deposition : how to irradiate the pulse laser of a high energy consistency at the carbon 
target placed into rare gas, and compound by evaporation of a carbon atom. First, the quartz tube with 
which rare gas flows is placed into an electric furnace, and a graphite sample is placed into the quartz 
tube. And the soot (soot) containing fullerene, such as C60 and C70, is made to adhere to the wall of the 
quartz tube with which near the electric furnace outlet got cold by irradiating laser and evaporating it in 
a graphite sample, from the upstream of the flow of gas. In addition, since this laser vacuum deposition 
has the slight evaporation per laser shot of a graphite sample, it is unsuitable for extensive manufacture. 

(2) Resistance heating method : the approach to which carry out energization heating and a graphite rod 
is made to sublimate in the container of the vacuum filled with gaseous helium. In addition, since this 
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resistance heating method has the large electric resistance loss in a circuit, it is unsuitable for extensive 
manufacture. 

(3) Arc discharge method : the approach to which the carbon of a lifting and an anode plate is made to 
sublimate arc discharge in the condition of having contacted two graphite electrodes lightly in the 
gaseous helium in dozens kPa(s), or having detached about l-2mm. This arc discharge method is used 
for extensive manufacture on a current works scale. 

(4) Radio frequency heating method : how to heat a sink and a graphite raw material in a graphite raw 
material by RF induction, and to evaporate an eddy current instead of using resistance heating and arc 
discharge. 

(5) Combustion method : the approach of carrying out the incomplete combustion of the hydrocarbon 
raw materials, such as benzene, in the mixed gas of inert gas, such as helium, and oxygen. Since 
several % of a benzene fuel serves as soot and those about 10% becomes fullerene when this combustion 
method is used, manufacture effectiveness is not good. However, the soot (fullerene etc.) to reproduce is 
observed as the mass-producing method for opposing an arc discharge method at the point usable to 
liquid fuel etc., and the point that a manufacturing installation is simple. 

(6) Naphthalene thermal decomposition method : the approach of carrying out the pyrolysis of the 
naphthalene at about 1000 degrees C. 

[0004] Although the synthesis method of various fullerene to current was proposed as described above, 
the method of manufacturing fullerene cheaply and in large quantities by any approach until now was 
not established. However, toward mass production method of fullerene, the maximum temperature in the 
synthetic region of fullerene is low temperature comparatively compared with about 1700 degrees C and 
other approaches, and can manufacture [ be / it / under / of the above-mentioned approach / setting ] a 
combustion method easily compared with other approaches. For example, the manufacture approach of 
the fullerene which a carbon content compound (hydrocarbon raw material) is burned in a flame in the 
Patent Publication Heisei No. 507879 [ six to ] official report, and collects condensates in it is proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in the 
manufacture approach of the fullerene by the above-mentioned combustion method. Although it is 
contained in the soot-like matter and generated, since the rate of fullerene of the fullerene contained in 
the soot-like matter in a combustion method is low, it is not economical. Then, it has been a big 
technical problem how the generation rate of this fullerene is raised. Moreover, if a flame is made to 
form into the closed container generally, the rate-of-flow difference will arise in parts other than a flame 
core and a flame, and the rate of flow of the flame core where a combustion reaction is performed 
actively will become quick. For this reason, a back flow and contamination of the combustion gas from 
the upstream happen in the flame periphery section, and self-circulation occurs in many cases. Such self- 
circulation of exhaust gas prevents local elevated-temperature-ization of flame temperature, and while 
there is effectiveness which controls generating of NOx, it brings about ununiformity-ization of the 
residence time in the generation process (generation field) of fullerene. That is, as for the fullerene 
precursor with which, a&for the fullerene precursor which rode the flow of this circulating gas in the 
phase which fullerene is generating in the flame, the residence time does not ride the flow of circulating 
gas on the other hand by becoming long, the residence time will become short if self-circulation occurs. 
Therefore, yield of fullerene is worsened and a presentation serves as an ununiformity . This invention 
was made in view of this situation, and controls the residence time of the fullerene precursor in the 
generation field of fullerene, and fullerene, and it aims at offering the manufacturing installation and its 
manufacture approach of the fullerene which can be manufactured cheaply and easily in large quantities 
[ fullerene ]. 
[0006] 

[Means for Solving the Problem] The manufacturing installation of the fullerene concerning the 1st 
invention in alignment with said purpose is a fission reactor equipped with the burner section for 
combustion which has a carbon content compound feed hopper and oxygen content gas supply opening, 
is a manufacturing installation which the carbon content compound and oxygen content gas used as a 
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raw material are burned, and manufactures fullerene, and equips multistage with a carbon content 
compound feed hopper and oxygen content gas supply opening. Thus, since a carbon content compound 
and oxygen content gas are divided, respectively and can be supplied with constituting, a rapid cubical 
expansion at the time of combustion with a carbon content compound and oxygen content gas can be 
controlled. The manufacturing installation of the fullerene concerning the 2nd invention in alignment 
with said purpose is a fission reactor equipped with the burner section for combustion which has a 
carbon content compound feed hopper and oxygen content gas supply opening, is a manufacturing 
installation which the carbon content compound and oxygen content gas used as a raw material are 
burned, and manufactures fullerene, and equips multistage with a carbon content compound feed hopper. 
Thus, with constituting, a carbon content compound can be gradually supplied from thin low equivalent 
ratio to oxygen content gas in the burner section for combustion. The manufacturing installation of the 
fullerene concerning the 3rd invention in alignment with said purpose is a fission reactor equipped with 
the burner section for combustion which has a carbon content compound feed hopper and oxygen 
content gas supply opening, is a manufacturing installation which the carbon content compound and 
oxygen content gas used as a raw material are burned, and manufactures fullerene, and equips multistage 
with oxygen content gas supply opening. Thus, with constituting, oxygen content gas can be gradually 
supplied from thin low equivalent ratio to a carbon content compound in the burner section for 
combustion. Here, in the manufacturing installation of the fullerene concerning the 1st - the 3rd 
invention, it is desirable to form a perfect combustion band in the maximum upstream section of the 
burner section for combustion. Thereby, in the maximum upstream section of the burner section for 
combustion, the perfect combustion of a carbon content compound and the oxygen content gas can be 
carried out. 

[0007] The manufacture approach of the fullerene concerning the 1st invention in alignment with said 
purpose burns the carbon content compound and oxygen content gas used as a raw material under in 
atmospheric pressure, and supplies a carbon content compound and oxygen content gas to multistage in 
the approach of manufacturing fullerene, respectively. Since combustion with a carbon content 
compound and oxygen content gas can be divided and can be performed by this, a rapid cubical 
expansion at the time of combustion with a carbon content compound and oxygen content gas can be 
controlled. The manufacture approach of the fullerene concerning the 2nd invention in alignment with 
said purpose burns the carbon content compound and oxygen content gas used as a raw material under in 
atmospheric pressure, and supplies a carbon content compound to multistage in the approach of 
manufacturing fullerene. Thereby, in the burner section for combustion, to oxygen content gas, a carbon 
content compound can be supplied gradually and can be burned from thin low equivalent ratio. The 
manufacture approach of the fullerene concerning the 3rd invention in alignment with said purpose 
burns the carbon content compound and oxygen content gas used as a raw material under in atmospheric 
pressure, and supplies oxygen content gas to multistage in the approach of manufacturing fullerene. 
Thereby, in the burner section for combustion, to a carbon content compound, oxygen content gas can 
be supplied gradually and can be burned from thin low equivalent ratio. 

[Q00&J Here y in the manufacture approach of the fullerene concerning the 1st - the 3rd invention, it is 
desirable to generate fullerene by 10 - 500torr. In the manufacture approach of the fullerene concerning 
the 1st - the 3rd invention, it is desirable to make the gas stream of the generation field of fullerene into 
a laminar flow at least. In the manufacture approach of the fullerene concerning the 1st - the 3rd 
invention, it is desirable that exceed 0 or 0 and the inert gas not more than 90 mol % is contained in 
oxygen content gas. In the manufacture approach of the fullerene concerning the 1st - the 3rd invention, 
it is desirable to make temperature of the generation field of fullerene into the range of 600-2300 
degrees C. 
[0009] 

[Embodiment of the Invention] Then, referring to the attached drawing, it explains per gestalt of the 
operation which materialized this invention, and an understanding of this invention is presented. The 
explanatory view of the manufacturing installation of the fullerene which drawing 1 requires for the 
gestalt of operation of the 1st of this invention here, the explanatory view of the manufacturing 
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installation of the fullerene which drawin g 2 requires for the gestalt of operation of the 2nd of this 
invention, and drawing 3 are the explanatory views of the manufacturing installation of the fullerene 
concerning the gestalt of operation of the 3rd of this invention. 

[0010] The manufacturing installation 10 of the fullerene which starts the gestalt of operation of the 1st 
of this invention as shown in drawing 1 is equipment which it is the fission reactor 15 equipped with the 
burner section 14 for combustion which has the carbon content compound feed hoppers 11 and 12 and 
the oxygen content gas supply opening 13, the carbon content compound and oxygen content gas used 
as a raw material are used, and a carbon content compound is burned (incomplete combustion), and 
manufactures fullerene. Hereafter, it explains in detail. 

[001 1] The burner section 14 for combustion prepared in the fission reactor 15 bottom (upstream) is 
equipped with the casing 16 of the shape of a cylinder in which the upper part carried out opening, and 
the piping 17 and 18 for supplying a carbon content compound to the center section and inside periphery 
of this casing 16, respectively. These piping 17 and 18 branches and forms the piping 19 to which a 
carbon content compound is supplied, and from this junction X, bulbs 20 and 21 are formed in the 
piping 17 and 18 of the downstream, respectively, and it can adjust now the amount of supply of the 
carbon content compound which flows each piping 17 and 18 to it. In addition, it has much piping 18 
attached in the inside periphery of casing 16 at equal intervals, and the adiabatic wall 22 is attached in 
the perimeter moreover applied to upper limit from the center section of this piping 18. Moreover, the 
height of the piping 17 prepared in the center section serves as one half extent of the height of the piping 
18 prepared in the inside periphery of casing 16, and the carbon content compound feed hoppers 1 1 and 
12 are formed in the upper limit section of each piping 17 and 18, respectively. In addition, a stabilizer 
23 is attached in the carbon content compound feed hopper 1 1 of the piping 17 prepared in the center 
section, and the pilot burner 24 is arranged in the side of this stabilizer 23. With this stabilizer 23, the 
configuration of the flame formed above the carbon content compound feed hopper 1 1 is stabilized. 
[0012] The oxygen content gas supply opening 13 is formed, and it applies to the bottom (downstream) 
from the burner section 14 bottom for combustion (upstream), and has composition which can supply 
oxygen content gas at the bottom flank of casing 16. Thus, in the burner section 14 for combustion, 
multistage (it sets in the gestalt of this operation and they are two steps) is equipped with the carbon 
content compound feed hoppers 1 1 and 12 to the flow direction of the elevated-temperature gas stream 
formed, i.e., the flow direction of oxygen content gas. Therefore, a carbon content compound can be 
gradually supplied from thin low equivalent ratio to oxygen content gas. 

[0013] It is attached in the upper limit of casing 16 in one, and the fission reactor 15 bottom is equipped 
with the approximately cylindrical reaction section 25 which the upper part reduced the diameter of 
gradually and carried out opening. Piping (not shown) for passing to the downstream the fullerene 
generated in the reaction section 25 is connected to the upper limit of this reaction section 25. On the 
other hand, the opening 26 which makes the bore and path of casing 16 the same is formed in the pars 
basilaris ossis occipitalis of the reaction section 25, and the combustion style generated from the burner 
section 14 for combustion flows to the reaction section 25 through this opening 26. In addition, the 
vacuum pump (not shown) which is an example of a vacuum means is connected to the above- 
mentioned fission reactor 15, and the pressure in a fission reactor 15 is made under into atmospheric 
pressure in it. 

[0014] Thus, the perfect combustion of the carbon content compound supplied from piping 17 with 
constituting is carried out by a part of oxygen content gas supplied from the oxygen content gas supply 
opening 13, and the carbon content compound further supplied from piping 18 is made to burn 
completely or combust incompletely by the remaining oxygen content gas. Since a carbon content 
compound burns completely here when the amount of supply of the carbon content compound from 
piping 18 is the remaining equivalent and the remaining abbreviation equivalent amount of oxygen 
content gas, it is desirable to prepare a feed hopper in the pars basilaris ossis occipitalis of the reaction 
section 25 and/or the side-attachment-wall section, and to supply a carbon content compound. Thereby, 
by the combustion style generated in the burner section 14 for combustion, the pyrolysis of the supplied 
carbon content compound is carried out, and fullerene can be generated. On the other hand, since a 
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carbon content compound combusts incompletely in the burner section 14 for combustion when the 
amount of supply of the carbon content compound from piping 18 is more superfluous than the 
equivalent of the remaining oxygen content gas, fullerene generates. Therefore, although it is not 
necessary to prepare the feed hopper for supplying a carbon content compound to the reaction section 
25, you may prepare. In addition, the whole containing the maximum upstream section of the burner 
section 14 for combustion except the whole burner section 14 for combustion or the upper part 
(downstream edge) will constitute a perfect combustion band. 

[0015] Then, the manufacture approach of the fullerene concerning the gestalt of operation of the 1st of 
this invention is explained using the manufacturing installation 10 of fullerene. First, while supplying 
oxygen content gas from the oxygen content gas supply opening 13, the carbon content compound used 
as a fuel is supplied to the carbon content compound feed hopper 1 1 through piping 17, and a flame is 
formed using a pilot burner 24. Furthermore, a carbon content compound is supplied to two steps to the 
flow direction of the elevated-temperature gas stream formed, i.e., the flow direction of oxygen content 
gas, by supplying the carbon content compound which serves as a fuel (a fuel and raw material) from 
piping 18 in addition to the supply from piping 17. In addition, the oxygen content gas supplied is an 
amount smaller than the equivalent required in order to carry out the perfect combustion of the carbon 
content compound supplied from piping 17 and piping 18, an EQC, or the equivalent. Therefore, as for 
the amount of the carbon content compound supplied from piping 17, it is desirable to carry out to about 
20 - 70% of the equivalent of oxygen content gas required in order to carry out the perfect combustion 
of the carbon content compound supplied from piping 17 and piping 18. In addition, the carbon content 
compounds supplied from piping 18 are the equivalent of the remaining oxygen content gas required in 
order to carry out the perfect combustion of this carbon content compound, and an EQC or a more 
superfluous amount. 

[0016] Here, aromatic series (system) hydrocarbons, etc. such mixture, etc., such as the aliphatic series 
saturation which can use the thing of arbitration as a carbon content compound, for example, has a 
straight chain or branched chain, such as methane, such as petroleum system liquid fuel, such as 
petroleum system liquid fuel, such as fuel gas, such as hydrogen, a carbon monoxide, natural gas, and 
petroleum gas, and a fuel oil, and creosote oil, ethane, a propane, ethylene, and a propylene, or 
unsaturated hydrocarbon, benzene, toluene, O-xylene, meta xylene, para xylene, naphthalene, and an 
anthracene, be mentioned The aromatic hydrocarbon refined especially is desirable and it is desirable to 
use aromatic hydrocarbon, such as benzene and toluene, especially. In addition, its higher one is 
desirable, and when using aromatic hydrocarbon especially, it is so good that the purity of the purity of a 
raw material is close to 100%. 

[0017] Moreover, it is desirable to use pure oxygen (that whose amount of inert gas in oxygen content 
gas is 0%), and the gas which exceeds 0 and contains the inert gas not more than 90 mol % (for 
example, gaseous helium, argon gas) as oxygen content gas. Here, the fullerene which oxygen made the 
ambient atmosphere in a fission reactor the thin condition, and was equipped with uniform quality can 
be manufactured so that there are many amounts of the inert gas in oxygen content gas, but when the 
amount of inert gas exceeds 90-mol %, the amount of oxygen, for making heat energy required for 
manufacture of fullerene cannot be secured. In addition, as for inert gas, it is possible to supply from the 
exclusive nozzle for supply, and to also make it mix beforehand in a carbon content compound and/or 
oxygen content gas. 

[0018] In addition, in order that the pressure in the reaction section 25 (inside of a fission reactor 15) 
may raise the generation effectiveness of the fullerene to generate, it is desirable to be preferably 
referred to as 50 - 400torr, and further 100 - 400torr ten to 500 torr under atmospheric pressure. 
Moreover, since a carbon content compound is supplied to multistage to oxygen content gas, the 
generation field of fullerene, i.e., the gas stream in the reaction section 25, serves as a laminar flow (for 
example, 10-100 cm/sec extent) at least. In addition, although it may turn into a turbulent flow, if the 
effect on the reaction section 25 is taken into consideration, it is desirable [ the gas stream of the burner 
section 14 for combustion ] to become a laminar flow. And in order to make a carbon content compound 
react by making homogeneity evaporate (pyrolysis), it is desirable to make enough the generation field 
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of fullerene, i.e., the temperature in the reaction section 25, into an elevated-temperature ambient 
atmosphere, and it is desirable to make preferably 600-2300 degrees C of mean temperature in the 
reaction section 25 into the range of 1000-2000 degrees C and further 1200-1800 degrees C. The carbon 
content compound used as the basis of this condition and a raw material is burned (incomplete 
combustion), and a fission reactor 15 is made to generate rough fullerene. 

[0019] The rough fullerene (for example, fullerene containing the high order fullerene which has C60, 
C70, and the molecular weight beyond this) and the other soot components which were generated with 
the fission reactor 15 are separated from combustion gas in the separation section. And what is 
necessary is just to separate fullerene and other soot components by a well-known solvent extraction 
method, the well-known sublimating method, etc. conventionally. In addition, in case it is made to 
generate with a combustion method, by carrying out a temperature control, fullerene may be made into a 
gaseous state and fullerene may be separated with other soot components in the separation section by 
making other soot components into a solid state. For that, it is required to make temperature of the rough 
fullerene included in the separation section into 300 degrees C or more. In addition, at less than 300 
degrees C, since a part of generated fullerene will be in a solid state and cannot pass the separation 
section, the amount of recovery may decrease. On the other hand, if temperature is too high, degradation 
of the separation section may be promoted, and a part of soot components other than fullerene may pass, 
and it may mix the separation section into the collected fullerene. For this reason, it is desirable to make 
temperature of rough fullerene into 300-2300 degrees C and further 300-1500 degrees C. 
[0020] Next, although the manufacturing installation 30 of the fullerene concerning the gestalt of 
operation of the 2nd of this invention is explained, since it is the same as that of the manufacturing 
installation 10 of the fullerene concerning the gestalt of operation of the 1st of this invention, the 
reaction section 25 of a fission reactor 31 attaches the same number, and omits detailed explanation. The 
manufacturing installation 30 of the fullerene which starts the gestalt of operation of the 2nd of this 
invention as shown in drawing 2 is equipment which it is the fission reactor 31 equipped with the burner 
section 35 for combustion which has the carbon content compound feed hopper 32 and the oxygen 
content gas supply openings 33 and 34, the carbon content compound and oxygen content gas used as a 
raw material are used, and a carbon content compound is burned (incomplete combustion), and 
manufactures fullerene. 

[0021] The burner section 35 for combustion prepared in the fission reactor 31 bottom (upstream) is 
equipped with the casing 36 of the shape of a cylinder in which the upper part carried out opening. A 
through tube 37 is formed in the pars basilaris ossis occipitalis of this casing 36, and it has the tubed 
lobe 38 which makes a through tube 37 and an axial center the same under the casing 36 (upstream). 
And the piping 39 for supplying a carbon content compound to the interior of this lobe 38 along with the 
axial center of a lobe 38 is arranged. The upper part of this piping 39 penetrated the through tube 37, and 
has projected it slightly to the casing 36 side, and the carbon content compound feed hopper 32 is 
formed in the upper limit of this piping 39. In addition, the oxygen content gas supply opening 33 is 
formed in the flank of a lobe 38. Moreover, the oxygen content gas supply opening 34 is formed also in 
the bottom flank of casing 36, in the center section of casing 36, the tubed separation- wall 40 is arranged 
along with the axial center of a through tube 37, and the lower limit of this separation wall 40 is attached 
in the bottom of casing 36. Thereby, the oxygen content gas supplied from the lobe 37 can be supplied 
to the carbon content compound feed hopper 32, without making the oxygen content gas supplied from 
casing 36 contact. 

[0022] And the separation board 41 which classifies casing 36 the bottom and the bottom is attached in 
the upper limit of this separation wall 40. Opening 42 is formed in the center section of this separation 
board 41, and two or more through tubes 43 prepared at equal intervals on the same periphery are 
formed in it at the periphery of the separation board 41. The carbon content compound with which the 
oxygen content gas supplied from the oxygen content gas supply opening 34 remained with the casing 
36 up side by this, and a reaction are possible. Thus, in the burner section 35 for combustion, multistage 
(it sets in the gestalt of this operation and they are two steps) is equipped with the oxygen content gas 
supply openings 33 and 34 to the flow direction of the elevated-temperature gas stream formed, i.e., the 
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flow direction of a carbon content compound. Therefore, oxygen content gas can be gradually supplied 
from thin low equivalent ratio to a carbon content compound. 

[0023] Thus, the equivalent required in order to carry out the perfect combustion of some carbon content 
compounds supplied from the carbon content compound feed hopper 32 by the oxygen content gas 
supplied from the lobe 38 and to carry out the perfect combustion of the further remaining carbon 
content compounds with constituting, an EQC, or oxygen content gas fewer than it is supplied from the 
casing 36 bottom, and a carbon content compound is made to burn completely or combust incompletely. 
Since a carbon content compound burns completely when the amount of supply of the oxygen content 
gas supplied from the casing 36 bottom is the remaining equivalent and the remaining abbreviation 
equivalent amount of a carbon content compound here, it is desirable to prepare a feed hopper in the 
pars basilaris ossis occipitalis of the reaction section 25 and/or the side-attachment-wall section, and to 
supply a carbon content compound. Thereby, by the combustion style generated in the burner section 35 
for combustion, the pyrolysis of the supplied carbon content compound is carried out, and fullerene can 
be generated. On the other hand, since a carbon content compound combusts incompletely in the burner 
section 35 for combustion when there is less amount of supply of the oxygen content gas supplied from 
the casing 36 bottom than the equivalent of the remaining carbon content compounds, fullerene 
generates. Therefore, although it is not necessary to prepare the feed hopper for supplying a carbon 
content compound to the reaction section 25, you may prepare. In addition, the whole containing the 
maximum upstream section of the burner section 35 for combustion except the whole burner section 35 
for combustion or the upper part (downstream edge) will constitute a perfect combustion band. 
[0024] Then, except the combustion method of the combustion burner section 35, although the 
manufacture approach of the fullerene concerning the gestalt of operation of the 2nd of this invention is 
explained using the manufacturing installation 30 of fullerene, since it is the same as the manufacture 
approach of the fullerene concerning the gestalt of operation of the 1st of this invention, only the 
combustion method of the combustion burner section 35 is explained. First, while supplying the carbon 
content compound used as a fuel (a fuel and raw material) to the carbon content compound feed hopper 
32 through piping 39, oxygen content gas is supplied from the oxygen content gas supply opening 33 of 
a lobe 38, and a flame is formed. At this time, there is less amount of supply of oxygen content gas than 
a complement in order to carry out the perfect combustion of the carbon content compound supplied (for 
example, about 20 - 70% of the equivalent required in order to carry out the perfect combustion of the 
carbon content compound). Furthermore, carbon content gas is supplied to two steps from the oxygen 
content gas supply opening 34 of the casing 36 bottom by supplying oxygen content gas to the flow 
direction of the elevated-temperature gas stream formed, i.e., the flow direction of a carbon content 
compound. This amount of supply is an amount smaller than the equivalent required in order to carry 
out the perfect combustion of the remaining carbon content compounds, an EQC, or the equivalent. And 
the pressure in the reaction section 25 (inside of a fission reactor 31), a gas stream, and temperature are 
set as the above mentioned conditions, the incomplete combustion of the carbon content compound used 
as a raw material is carried out, and fullerene is made to generate. 

[0025] the manufacture approach of the fullerene which the manufacture approach of fullerene using the 
manufacturing installation 50 of this fullerene requires for the gestalt of operation of the 1st of this 
invention although the manufacturing installation 50 of the fullerene concerning the gestalt of operation 
of the 3rd of this invention is explained, and abbreviation — since it is the same, explanation is omitted. 
The manufacturing installation 50 of the fullerene which starts the gestalt of operation of the 3rd of this 
invention as shown in drawing 3 is equipment which it is the fission reactor 55 equipped with the burner 
section 54 for combustion which has the carbon content compound feed hoppers 51 and 52 and the 
oxygen content gas supply opening 53, the carbon content compound and oxygen content gas used as a 
raw material are used, and a carbon content compound is burned (incomplete combustion), and 
manufactures fullerene. Hereafter, it explains in detail. 

[0026] The fission reactor 55 bottom is equipped with the approximately cylindrical reaction section 56 
which the upper part reduced the diameter of gradually and carried out opening. Piping (not shown) for 
passing to the downstream the fullerene generated in the reaction section 56 is connected to the upper 
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limit of this reaction section 56. On the other hand, the lower limit of the reaction section 56 is equipped 
with a path slightly smaller than the reaction section 56, and the piping 57 for supplying oxygen content 
gas is attached in it in one. Moreover, after incorporating the piping 59 which branched from the piping 

58 which supplies a carbon content compound to the interior of this piping 57 and branching this piping 

59 further, the upper limit (downstream) of the branched piping 60 is attached in the lower limit of the 
reaction section 56 in one. In addition, the bulb 61 which enables adjustment of the amount of supply of 
the carbon content compound from each piping 60 respectively is attached in the downstream from die 
branch point of two or more piping 60 after branching. 

[0027] And the carbon content compound feed hopper 51 for supplying a carbon content compound is 
formed in the height, for example, 1 / about four to 1/2 location, of the bottom flank 56 of the reaction 
section 56, i.e., the reaction section. As for this carbon content compound feed hopper 51, it is desirable 
that more than one are equiangularly prepared in the perimeter of the reaction section 56 to the axial 
center of the reaction section 56. Here, supply of a carbon content compound is enabled into the reaction 
section 56 by the piping 62 which branched from piping 58 being attached in the carbon content 
compound feed hopper 51. A bulb 63 is attached also in this piping 62, and adjustment of the amount of 
supply of a carbon content compound is enabled. In addition, two or more through tubes are prepared in 
the pars basilaris ossis occipitalis of the reaction section 56, and this through tube constitutes the carbon 
content compound feed hopper 52 and the oxygen content gas supply opening 53 at it. Here, it may be 
arbitrary, and plane view of the configuration of two or more of these through tubes may be carried out, 
and they may be circular, an ellipse form, a rectangle, a polygon, etc. and the indeterminate form of a 
gourd mold substantially. Moreover, although the arrangement location of a through tube is arbitrary, in 
order to pass a combustion style to homogeneity to the reaction section 56, the thing which were 
centered on the axial center of the reaction section 56 and for which it is regular intervals and two or 
more through tubes are arranged.on the same or a concentric circle periphery is desirable. Under the 
present circumstances, even if the open end of a through tube is on the base of the reaction section 56, 
and an abbreviation same flat surface, you may project and the number of a through tube is arbitrary. 
Here, the burner section 54 for combustion also has above-mentioned piping 57-60 and above- 
mentioned piping 62. 

[0028] Thus, in the burner section 54 for combustion, multistage (it sets in the gestalt of this operation 
and they are two steps) is equipped with the carbon content compound feed hoppers 51 and 52 to the 
flow direction of the elevated-temperature gas stream formed, i.e., the flow direction of oxygen content 
gas. Therefore, a carbon content compound can be gradually supplied from thin low equivalent ratio to 
oxygen content gas. In addition, although the case where a carbon content compound was supplied to 
multistage was explained by preparing a carbon content compound feed hopper in multistage, oxygen 
content gas may be supplied to a single stage here by exchanging the feed hopper of a carbon content 
compound and oxygen content gas, and preparing oxygen content gas supply opening in multistage. The 
vacuum pump (not shown) which is an example of a vacuum means is connected to the above- 
mentioned reaction section 56, and the pressure in the reaction section 56 is made under into 
atmospheric pressure at it. 

[0029] As mentioned above, although this invention has been explained with reference to the gestalt of 
operation, this invention is not limited to a configuration given in the gestalt of operation described 
above in any way, and also includes the gestalt and modification of other operations which are 
considered within the limits of the matter indicated by the claim. For example, in the gestalt of said 
operation, the case where it had a carbon content compound feed hopper or two steps of oxygen content 
gas supply openings to the flow direction of the gas of the elevated-temperature gas stream formed, 
respectively was explained. However, it is also possible to have a carbon content compound feed hopper 
or three or more steps of oxygen content gas supply openings, and it is also still more possible to have a 
carbon content compound feed hopper and two or more steps of oxygen content gas supply openings, 
respectively. Moreover, it is also possible to arrange a carbon content compound feed hopper and/or 
oxygen content gas supply opening in the location of arbitration, and to prepare for multistage. 
[0030] Moreover, in the gestalt of said 1st [ the ] and the 2nd operation, the case where the one burner 
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section for combustion prepared in the fission reactor bottom was attached was explained. However, it is 
also possible to prepare two or more burner sections for combustion in the fission reactor bottom. In this 
case, at the pars basilaris ossis occipitalis of the reaction section, it is desirable to form opening in the 
location corresponding to the anchoring part of the burner section for combustion, respectively. Thereby, 
a rapid cubical expansion at the time of combustion with a carbon content compound and oxygen 
content gas can be controlled further. And in the gestalt of said operation, although a carbon content 
compound explains combustion, for example, when incomplete combustion was carried out and 
fullerene is made to generate, even when perfect combustion is carried out, fullerene may generate. 
[0031] 

[Effect of the Invention] In the manufacturing installation of fullerene according to claim 1 to 4, and the 
manufacture approach of fullerene according to claim 5 to 11, since a carbon content compound and/or 
oxygen content gas can be divided and supplied, a rapid cubical expansion at the time of combustion 
with a carbon content compound and oxygen content gas can be controlled. Therefore, since the 
residence time of the fullerene precursor in the generation field of fullerene and fullerene can be 
lengthened as compared with the case where supplied a carbon content compound and oxygen content 
gas at once, and they are burned, fullerene can be manufactured cheaply and easily in large quantities. 
[0032] In the manufacture approach of the fullerene according to claim 8 to 1 1 subordinate to the 
manufacturing installation of the fullerene according to claim 4 subordinate to claim 2 and this, claim 6, 
and this, it is the burner section for combustion and a carbon content compound can be gradually 
supplied from thin low equivalent ratio to oxygen content gas. Therefore, since NOx reduction in 
nitrogen-oxides reduction reaction time with a high concentration carbon content compound can be 
aimed at in addition to the reduction effectiveness of the NOx discharge by the low equivalent ratio of a 
carbon content compound, when atmospheric air mixes, for example in a fission reactor, the possibility 
of air pollution can be reduced. 

[0033] In the manufacture approach of the fullerene according to claim 8 to 1 1 subordinate to the 
manufacturing installation of the fullerene according to claim 4 subordinate to claim 3 and this, claim 7, 
and this, it is the burner section for combustion and oxygen content gas can be gradually supplied from 
thin low equivalent ratio to a carbon content compound. Therefore, since it can control that an elevated- 
temperature field is formed in the interior of a flame as much as possible and reduction of NOx can be 
aimed at, when atmospheric air mixes, for example in a fission reactor, the possibility of air pollution 
can be reduced. Especially, in the manufacturing installation of fullerene according to claim 4, the 
perfect combustion of a carbon content compound and the oxygen content gas can be carried out in the 
maximum upstream section of the burner section for combustion. Therefore, since the reaction 
effectiveness of the carbon content compound and oxygen content gas in the maximum upstream section 
of the burner section for combustion is raised, fullerene is economically generable. 
[0034] In the manufacture approach of fullerene according to claim 8, since fullerene is generated under 
the pressure of 10 - 500torr, the generation effectiveness of fullerene can be raised. In the manufacture 
approach of fullerene according to claim 9, since the gas stream of the generation field of fullerene is 
made into a laminar flow, the residence time of the fullerene precursor in the generatioa field of 
fullerene and fullerene can be lengthened further, and the generation effectiveness of fullerene can be 
raised. In the manufacture approach of fullerene according to claim 10, since fullerene is generated 
under a thin oxygen condition, the temperature distribution of the generation field of fullerene are made 
into homogeneity, and the fullerene of the stable quality can be manufactured. In the manufacture 
approach of fullerene according to claim 1 1, it is making temperature of the generation field of fullerene 
into a 600-2300-degree C elevated temperature, and make homogeneity evaporate a carbon content 
compound, it is made to react, and the fullerene of the stable quality can be manufactured. 
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TECHNICAL FinLD 



[Field of the Invention] This invention relates to the manufacturing installation and its manufacture 
approach of the fullerene which can manufacture fullerene (for example, C60, C70 grade). 
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[Description of the Prior Art] Fullerene (henceforth fullerene) is the generic name of the third carbon 
allotrope which ranks second to a diamond and a graphite, and as represented in C60, C70, etc., it is the 
carbon molecule of the shape of hollow husks closed in the network of five membered-rings and six 
membered-rings. Although it is comparatively that existence of this fullerene was finally checked and it 
is a comparatively new carbon material, it is admitted that that special molecular structure, therefore 
specific physical property are shown, for example, innovative application development is being quickly 
developed over the wide range following fields. 

(1) Since manufacture of an artificial diamond with a fine crystal grain child is attained by using 
application fullerene to a superhard ingredient as a precursor, use to an abrasion resistance material with 
added value is expected. 

(2) By using application C60 derivative and the optical device to drugs, research as an application of an 
anticancer agent, an acquired immunode-ficiency syndrome, osteoporosis, the Alzheimer remedy, a 
contrast medium, a stent ingredient, etc. is advanced. 

(3) It is discovered that the superconducting material which has a high transition temperature called 18K 
with doping metallic potassium in the application fullerene thin film to a superconducting material can 
be manufactured, and since various, attract attention. 

(4) By mixing C60 with the application resist to semi-conductor manufacture, it uses that resist structure 
is strengthened further and the application to manufacture of a next-generation semi-conductor is 
expected. Thus, since fullerene is various as the exotic material which bears the next generation, and 
new materials, it attracts attention. In addition, C60 and C70 are comparatively easy to compound also 
in the fullerene which has various carbon numbers, and it is expected that future need so also increases 
explosively. 

[0003] Moreover, the approach shown below is mentioned as the manufacture approach of fullerene 
learned now. 

(1) Laser vacuum deposition : how to irradiate the pulse laser of a high energy consistency at the carbon 
target placed into rare gas, and compound by evaporation of a carbon atom. First, the quartz tube with 
which rare gas flows is placed into an electric furnace, and a graphite sample is placed into the quartz 
tube. And the soot (soot) containing fullerene, such as C60 and C70, is made to adhere to the wall of the 
quartz tube with which near the electric furnace outlet got cold by irradiating laser and evaporating it in 
a graphite sample, from the upstream of the flow of gas. In addition, since this laser vacuum deposition 
has the slight evaporation per laser shot of a graphite sample, it is unsuitable for extensive manufacture. 

(2) Resistance heating method : the approach to which carry out energization heating and a graphite rod 
is made to sublimate in the container of the vacuum filled with gaseous helium. In addition, since this 
resistance heating method has the large electric resistance loss in a circuit, it is unsuitable for extensive 
manufacture. 

(3) Arc discharge method : the approach to which the carbon of a lifting and an anode plate is made to 
sublimate arc discharge in the condition of having contacted two graphite electrodes lightly in the 
gaseous helium in dozens kPa(s), or having detached about l-2mm. This arc discharge method is used 
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for extensive manufacture on a current works scale. 

(4) Radio frequency heating method : how to heat a sink and a graphite raw material in a graphite raw 
material by RF induction, and to evaporate an eddy current instead of using resistance heating and arc 
discharge. 

(5) Combustion method : the approach of carrying out the incomplete combustion of the hydrocarbon 
raw materials, such as benzene, in the mixed gas of inert gas, such as helium, and oxygen. Since 
several% of a benzene fuel serves as soot and those about 10% becomes fullerene when this combustion 
method is used, manufacture effectiveness is not good. However, the soot (fullerene etc.) to reproduce is 
observed as the mass-producing method for opposing an arc discharge method at the point usable to 
liquid fuel etc., and the point that a manufacturing installation is simple. 

(6) Naphthalene thermal decomposition method : the approach of carrying out the pyrolysis of the 
naphthalene at about 1000 degrees C. 

[0004] Although the synthesis method of various fullerene to current was proposed as described above, 
the method of manufacturing fullerene cheaply and in large quantities by any approach until now was 
not established. However, toward mass production method of fullerene, the maximum temperature in the 
synthetic region of fullerene is low temperature comparatively compared with about 1700 degrees C and 
other approaches, and can manufacture [ be / it / under / of the above-mentioned approach / setting ] a 
combustion method easily compared with other approaches. For example, the manufacture approach of 
the fullerene which a carbon content compound (hydrocarbon raw material) is burned in a flame in the 
Patent Publication Heisei No. 507879 [ six to ] official report, and collects condensates in it is proposed. 
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[Effect of the Invention] In the manufacturing installation of fullerene according to claim 1 to 4, and the 
manufacture approach of fullerene according to claim 5 to 11, since a carbon content compound and/or 
oxygen content gas can be divided and supplied, a rapid cubical expansion at the time of combustion 
with a carbon content compound and oxygen content gas can be controlled. Therefore, since the 
residence time of the fullerene precursor in the generation field of fullerene and fullerene can be 
lengthened as compared with the case where supplied a carbon content compound and oxygen content 
gas at once, and they are burned, fullerene can be manufactured cheaply and easily in large quantities. 
[0032] In the manufacture approach of the fullerene according to claim 8 to 1 1 subordinate to the 
manufacturing installation of the fullerene according to claim 4 subordinate to claim 2 and this, claim 6, 
and this, it is the burner section for combustion and a carbon content compound can be gradually 
supplied from thin low equivalent ratio to oxygen content gas. Therefore, since NOx reduction in 
nitrogen-oxides reduction reaction time with a high concentration carbon content compound can be 
aimed at in addition to the reduction effectiveness of the NOx discharge by the low equivalent ratio of a 
carbon content compound, when atmospheric air mixes, for example in a fission reactor, the possibility 
of air pollution can be reduced. 

[0033] In the manufacture approach of the fullerene according to claim 8 to 1 1 subordinate to the 
manufacturing installation of the fullerene according to claim 4 subordinate to claim 3 and this, claim 7, 
and this, it is the burner section for combustion and oxygen content gas can be gradually supplied from 
thin low equivalent ratio to a carbon content compound. Therefore, since it can control that an elevated- 
temperature field is formed in the interior of a flame as much as possible and reduction of NOx can be 
aimed at, when atmospheric air mixes, for example in a fission reactor, the possibility of air pollution 
can be reduced. Especially, in the manufacturing installation of fullerene according to claim 4, the 
perfect combustion of a carbon content compound and the oxygen content gas can be carried out in the 
maximum upstream section of the burner section for combustion. Therefore, since the reaction 
effectiveness of the carbon content compound and oxygen content gas in the maximum upstream section 
of the burner section for combustion is raised, fullerene is economically generable. 
[0034] In the manufacture approach of fullerene according to claim 8, since fullerene is generated under 
the pressure of 10 - 500torr, the generation effectiveness of fullerene can be raised. In the manufacture 
approach of fullerene according to claim 9, since the gas stream of the generation field of fullerene is 
made into a laminar flow, the residence time of the fullerene precursor in the generation field of 
fullerene and fullerene can be lengthened further, and the generation effectiveness of fullerene can be 
raised. In the manufacture approach of fullerene according to claim 10, since fullerene is generated 
under a thin oxygen condition, the temperature distribution of the generation field of fullerene are made 
into homogeneity, and the fullerene of the stable quality can be manufactured. In the manufacture 
approach of fullerene according to claim 11, it is making temperature of the generation field of fullerene 
into a 600-2300-degree C elevated temperature, and make homogeneity evaporate a carbon content 
compound, it is made to react, and the fullerene of the stable quality can be manufactured. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, there are the following problems in the 
manufacture approach of the fullerene by the above-mentioned combustion method. Although it is 
contained in the soot-like matter and generated, since the rate of fullerene of the fullerene contained in 
the soot-like matter in a combustion method is low, it is not economical. Then, it has been a big 
technical problem how the generation rate of this fullerene is raised. Moreover, if a flame is made to 
form into the closed container generally, the rate-of-flow difference will arise in parts other than a flame 
core and a flame, and the rate of flow of the flame core where a combustion reaction is performed 
actively will become quick. For this reason, a back flow and contamination of the combustion gas from 
the upstream happen in the flame periphery section, and self-circulation occurs in many cases. Such self- 
circulation of exhaust gas prevents local elevated-temperature-ization of flame temperature, and while 
there is effectiveness which controls generating of NOx, it brings about ununiformity-ization of the 
residence time in the generation process (generation field) of fullerene. That is, as for the fullerene 
precursor with which, as for the fullerene precursor which rode the flow of this circulating gas in the 
phase which fullerene is generating in the flame, the residence time does not ride the flow of circulating 
gas on the other hand by becoming long, the residence time will become short if self-circulation occurs. 
Therefore, yield of fullerene is worsened and a presentation serves as an ununiformity. This invention 
was made in view of this situation, and controls the residence time of the fullerene precursor in the 
generation field of fullerene, and fullerene, and it aims at offering the manufacturing installation and its 
manufacture approach of the fullerene which can be manufactured cheaply and easily in large quantities 
[ fullerene ]. 
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MEANS 



[Means for Solving the Problem] The manufacturing installation of the fullerene concerning the 1st 
invention in alignment with said purpose is a fission reactor equipped with the burner section for 
combustion which has a carbon content compound feed hopper and oxygen content gas supply opening, 
is a manufacturing installation which the carbon content compound and oxygen content gas used as a 
raw material are burned, and manufactures fullerene, and equips multistage with a carbon content 
compound feed hopper and oxygen content gas supply opening. Thus, since a carbon content compound 
and oxygen content gas are divided, respectively and can be supplied with constituting, a rapid cubical 
expansion at the time of combustion with a carbon content compound and oxygen content gas can be 
controlled. The manufacturing installation of the fullerene concerning the 2nd invention in alignment 
with said purpose is a fission reactor equipped with the burner section for combustion which has a 
carbon content compound feed hopper and oxygen content gas supply opening, is a manufacturing 
installation which the carbon content compound and oxygen content gas used as a raw material are 
burned, and manufactures fullerene, and equips multistage with a carbon content compound feed hopper. 
Thus, with constituting, a carbon content compound can be gradually supplied from thin low equivalent 
ratio to oxygen content gas in the burner section for combustion. The manufacturing installation of the 
fullerene concerning the 3rd invention in alignment with said purpose is a fission reactor equipped with 
the burner section for combustion which has a carbon content compound feed hopper and oxygen 
content gas supply opening, is a manufacturing installation which the carbon content compound and 
oxygen content gas used as a raw material are burned, and manufactures fullerene, and equips multistage 
with oxygen content gas supply opening. Thus, with constituting, oxygen content gas can be gradually 
supplied from thin low equivalent ratio to a carbon content compound in the burner section for 
combustion. Here, in the manufacturing installation of the fullerene concerning the 1st - the 3rd 
invention, it is desirable to form a perfect combustion band in the maximum upstream section of the 
burner section for combustion. Thereby, in the maximum upstream section of the burner section for 
combustion, the perfect combustion of a carbon content compound and the oxygen content gas can be 
carried out. 

[0007] The manufacture approach of the fullerene concerning the 1st invention in alignment with said 
purpose burns the carbon content compound and oxygen content gas used as a raw material under in 
atmospheric pressure, and supplies a carbon content compound and oxygen content gas to multistage in 
the approach of manufacturing fullerene, respectively. Since combustion with a carbon content 
compound and oxygen content gas can be divided and can be performed by this, a rapid cubical 
expansion at the time of combustion with a carbon content compound and oxygen content gas can be 
controlled. The manufacture approach of the fullerene concerning the 2nd invention in alignment with 
said purpose burns the carbon content compound and oxygen content gas used as a raw material under in 
atmospheric pressure, and supplies a carbon content compound to multistage in the approach of 
manufacturing fullerene. Thereby, in the burner section for combustion, to oxygen content gas, a carbon 
content compound can be supplied gradually and can be burned from thin low equivalent ratio. The 
manufacture approach of the fullerene concerning the 3rd invention in alignment with said purpose 
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burns the carbon content compound and oxygen content gas used as a raw materia] under in atmospheric 
pressure, and supplies oxygen content gas to multistage in the approach of manufacturing fullerene. 
Thereby, in the burner section for combustion, to a carbon content compound, oxygen content gas can 
be supplied gradually and can be burned from thin low equivalent ratio. 

[0008] Here, in the manufacture approach of the fullerene concerning the 1st - the 3rd invention, it is 
desirable to generate fullerene by 10 - 500torr. In the manufacture approach of the fullerene concerning 
the 1st - the 3rd invention, it is desirable to make the gas stream of the generation field of fullerene into 
a laminar flow at least. In the manufacture approach of the fullerene concerning the 1st - the 3rd 
invention, it is desirable that exceed 0 or 0 and the inert gas not more than 90 mol % is contained in 
oxygen content gas. In the manufacture approach of the fullerene concerning the 1st - the 3rd invention, 
it is desirable to make temperature of the generation field of fullerene into the range of 600-2300 
degrees C. 
[0009] 

[Embodiment of the Invention] Then, referring to the attached drawing, it explains per gestalt of the 
operation which materialized this invention, and an understanding of this invention is presented. The 
explanatory view of the manufacturing installation of the fullerene which drawing 1 requires for the 
gestalt of operation of the 1st of this invention here, the explanatory view of the manufacturing 
installation of the fullerene which drawing 2 requires for the gestalt of operation of the 2nd of this 
invention, and drawing 3 are the explanatory views of the manufacturing installation of the fullerene 
concerning the gestalt of operation of the 3rd of this invention. 

[0010] The manufacturing installation 10 of the fullerene which starts the gestalt of operation of the 1st 
of this invention as shown in drawing 1 is equipment which it is the fission reactor 15 equipped with the 
burner section 14 for combustion which has the carbon content compound feed hoppers 1 1 and 12 and 
the oxygen content gas supply opening 13, the carbon content compound and oxygen content gas used 
as a raw material are used, and a carbon content compound is burned (incomplete combustion), and 
manufactures fullerene. Hereafter, it explains in detail. 

[001 1] The burner section 14 for combustion prepared in the fission reactor 15 bottom (upstream) is 
equipped with the casing 16 of the shape of a cylinder in which the upper part carried out opening, and 
the piping 17 and 18 for supplying a carbon content compound to the center section and inside periphery 
of this casing 16, respectively. These piping 17 and 18 branches and forms the piping 19 to which a 
carbon content compound is supplied, and from this junction X, bulbs 20 and 21 are formed in the 
piping 17 and 18 of the downstream, respectively, and it can adjust now the amount of supply of the 
carbon content compound which flows each piping 17 and 18 to it. In addition, it has much piping 18 
attached in the inside periphery of casing 16 at equal intervals, and the adiabatic wall 22 is attached in 
the perimeter moreover applied to upper limit from the center section of this piping 18. Moreover, the 
height of the piping 17 prepared in the center section serves as one half extent of the height of the piping 
18 prepared in the inside periphery of casing 16, and the carbon content compound feed hoppers 1 1 and 
12 are formed in the upper limit section of each piping 17 and 18, respectively. In addition, a stabilizer 
23 is attached in the carbon content compound feed hopper 11 of the piping 17 prepared in the center 
section, and the pilot burner 24 is arranged in the side of this stabilizer 23. With this stabilizer 23, the 
configuration of the flame formed above the carbon content compound feed hopper 1 1 is stabilized. 
[0012] The oxygen content gas supply opening 13 is formed, and it applies to the bottom (downstream) 
from the burner section 14 bottom for combustion (upstream), and has composition which can supply 
oxygen content gas at the bottom flank of casing 16. Thus, in the burner section 14 for combustion, 
multistage (it sets in the gestalt of this operation and they are two steps) is equipped with the carbon 
content compound feed hoppers 11 and 12 to the flow direction of the elevated-temperature gas stream 
formed, i.e., the flow direction of oxygen content gas. Therefore, a carbon content compound can be 
gradually supplied from thin low equivalent ratio to oxygen content gas. 

[0013] It is attached in the upper limit of casing 16 in one, and the fission reactor 15 bottom is equipped 
with the approximately cylindrical reaction section 25 which the upper part reduced the diameter of 
gradually and carried out opening. Piping (not shown) for passing to the downstream the fullerene 
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generated in the reaction section 25 is connected to the upper limit of this reaction section 25. On the 
other hand, the opening 26 which makes the bore and path of casing 16 the same is formed in the pars 
basilaris ossis occipitalis of the reaction section 25, and the combustion style generated from the burner 
section 14 for combustion flows to the reaction section 25 through this opening 26. In addition, the 
vacuum pump (not shown) which is an example of a vacuum means is connected to the above- 
mentioned fission reactor 15, and the pressure in a fission reactor 15 is made under into atmospheric 
pressure in it. 

[0014] Thus, the perfect combustion of the carbon content compound supplied from piping 17 with 
constituting is carried out by a part of oxygen content gas supplied from the oxygen content gas supply 
opening 13, and the carbon content compound further supplied from piping 18 is made to burn 
completely or combust incompletely by the remaining oxygen content gas. Since a carbon content 
compound burns completely here when the amount of supply of the carbon content compound from 
piping 18 is the remaining equivalent and the remaining abbreviation equivalent amount of oxygen 
content gas, it is desirable to prepare a feed hopper in the pars basilaris ossis occipitalis of the reaction 
section 25 and/or the side-attachment-wall section, and to supply a carbon content compound. Thereby, 
by the combustion style generated in the burner section 14 for combustion, the pyrolysis of the supplied 
carbon content compound is carried out, and fullerene can be generated. On the other hand, since a 
carbon content compound combusts incompletely in the burner section 14 for combustion when the 
amount of supply of the carbon content compound from piping 18 is more superfluous than the 
equivalent of the remaining oxygen content gas, fullerene generates. Therefore, although it is not 
necessary to prepare the feed hopper for supplying a carbon content compound to the reaction section 
25, you may prepare. In addition, the whole containing the maximum upstream section of the burner 
section 14 for combustion except the whole burner section 14 for combustion or the upper part 
(downstream edge) will constitute a perfect combustion band. 

[0015] Then, the manufacture approach of the fullerene concerning the gestalt of operation of the 1st of 
this invention is explained using the manufacturing installation 10 of fullerene. First, while supplying 
oxygen content gas from the oxygen content gas supply opening 13, the carbon content compound used 
as a fuel is supplied to the carbon content compound feed hopper 1 1 through piping 17, and a flame is 
formed using a pilot burner 24. Furthermore, a carbon content compound is supplied to two steps to the 
flow direction of the elevated-temperature gas stream formed, i.e., the flow direction of oxygen content 
gas, by supplying the carbon content compound which serves as a fuel (a fuel and raw material) from 
piping 18 in addition to the supply from piping 17. In addition, the oxygen content gas supplied is an 
amount smaller than the equivalent required in order to carry out the perfect combustion of the carbon 
content compound supplied from piping 17 and piping 18, an EQC, or the equivalent. Therefore, as for 
the amount of the carbon content compound supplied from piping 17, it is desirable to carry out to about 
20 - 70% of the equivalent of oxygen content gas required in order to carry out the perfect combustion 
of the carbon content compound supplied from piping 17 and piping 18. In addition, the carbon content 
compounds supplied from piping 18 are the equivalent of the remaining oxygen content gas required in 
order to carry out the perfect combustion of this carbon content compound, and an EQC or a more 
superfluous amount. 

[0016] Here, aromatic series (system) hydrocarbons, etc. such mixture, etc., such as the aliphatic series 
saturation which can use the thing of arbitration as a carbon content compound, for example, has a 
straight chain or branched chain, such as methane, such as petroleum system liquid fuel, such as 
petroleum system liquid fuel, such as fuel gas, such as hydrogen, a carbon monoxide, natural gas, and 
petroleum gas, and a fuel oil, and creosote oil, ethane, a propane, ethylene, and a propylene, or 
unsaturated hydrocarbon, benzene, toluene, O-xylene, meta xylene, para xylene, naphthalene, and an 
anthracene, be mentioned The aromatic hydrocarbon refined especially is desirable and it is desirable to 
use aromatic hydrocarbon, such as benzene and toluene, especially. In addition, its higher one is 
desirable, and when using aromatic hydrocarbon especially, it is so good that the purity of the purity of a 
raw material is close to 100%. 

[0017] Moreover, it is desirable to use pure oxygen (that whose amount of inert gas in oxygen content 
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gas is 0%), and the gas which exceeds 0 and contains the inert gas not more than 90 mol % (for 
example, gaseous helium, argon gas) as oxygen content gas. Here, the fullerene which oxygen made the 
ambient atmosphere in a fission reactor the thin condition, and was equipped with uniform quality can 
be manufactured so that there are many amounts of the inert gas in oxygen content gas, but when the 
amount of inert gas exceeds 90-mol %, the amount of oxygen for making heat energy required for 
manufacture of fullerene cannot be secured. In addition, as for inert gas, it is possible to supply from the 
exclusive nozzle for supply, and to also make it mix beforehand in a carbon content compound and/or 
oxygen content gas. 

[0018] In addition, in order that the pressure in the reaction section 25 (inside of a fission reactor 15) 
may raise the generation effectiveness of the fullerene to generate, it is desirable to be preferably 
referred to as 50 - 400torr, and further 100 - 400torr ten to 500 torr under atmospheric pressure. 
Moreover, since a carbon content compound is supplied to multistage to oxygen content gas, the 
generation field of fullerene, i.e., the gas stream in the reaction section 25, serves as a laminar flow (for 
example, 10 - 100 cm/sec extent) at least. In addition, although it may turn into a turbulent flow, if the 
effect on the reaction section 25 is taken into consideration, it is desirable [ the gas stream of the burner 
section 14 for combustion ] to become a laminar flow. And in order to make a carbon content compound 
react by making homogeneity evaporate (pyrolysis), it is desirable to make enough the generation field 
of fullerene, i.e., the temperature in the reaction section 25, into an elevated-temperature ambient 
atmosphere, and it is desirable to make preferably 600-2300 degrees C of mean temperature in the 
reaction section 25 into the range of 1000-2000 degrees C and further 1200-1800 degrees C. The carbon 
content compound used as the basis of this condition and a raw material is burned (incomplete 
combustion), and a fission reactor 15 is made to generate rough fullerene. 

[0019] The rough fullerene (for example, fullerene containing the high order fullerene which has C60, 
C70, and the molecular weight beyond this) and the other soot components which were generated with 
the fission reactor 15 are separated from combustion gas in the separation section. And what is 
necessary is just to separate fullerene and other soot components by a well-known solvent extraction 
method, the well-known sublimating method, etc. conventionally. In addition, in case it is made to 
generate with a combustion method, by carrying out a temperature control, fullerene may be made into a 
gaseous state and fullerene may be separated with other soot components in the separation section by 
making other soot components into a solid state. For that, it is required to make temperature of the rough 
fullerene included in the separation section into 300 degrees C or more. In addition, at less than 300 
degrees C, since a part of generated fullerene will be in a solid state and cannot pass the separation 
section, the amount of recovery may decrease. On the other hand, if temperature is too high, degradation 
of the separation section may be promoted, and a part of soot components other than fullerene may pass, 
and it may mix the separation section into the collected fullerene. For this reason, it is desirable to make 
temperature of rough fullerene into 300-2300 degrees C and further 300-1500 degrees C. 
[0020] Next, although the manufacturing installation 30 of the fullerene concerning the gestalt of 
operation of the 2nd of this invention is explained, since it is the same as that of the manufacturing 
installation 10 of the fullerene concerning the gestalt of operation, of the 1st of this iaveatioa^ the 
reaction section 25 of a fission reactor 31 attaches the same number, and omits detailed explanation. The 
manufacturing installation 30 of the fullerene which starts the gestalt of operation of the 2nd of this 
invention as shown in drawing 2 is equipment which it is the fission reactor 31 equipped with the burner 
section 35 for combustion which has the carbon content compound feed hopper 32 and the oxygen 
content gas supply openings 33 and 34, the carbon content compound and oxygen content gas used as a 
raw material are used, and a carbon content compound is burned (incomplete combustion), and 
manufactures fullerene. 

[0021] The burner section 35 for combustion prepared in the fission reactor 31 bottom (upstream) is 
equipped with the casing 36 of the shape of a cylinder in which the upper part carried out opening. A 
through tube 37 is formed in the pars basilaris ossis occipitalis of this casing 36, and it has the tubed 
lobe 38 which makes a through tube 37 and an axial center the same under the casing 36 (upstream). 
And the piping 39 for supplying a carbon content compound to the interior of this lobe 38 along with the 
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axial center of a lobe 38 is arranged. The upper part of this piping 39 penetrated the through tube 37, and 
has projected it slightly to the casing 36 side, and the carbon content compound feed hopper 32 is 
formed in the upper limit of this piping 39. In addition, the oxygen content gas supply opening 33 is 
formed in the flank of a lobe 38. Moreover, the oxygen content gas supply opening 34 is formed also in 
the bottom flank of casing 36, in the center section of casing 36, the tubed separation wall 40 is arranged 
along with the axial center of a through tube 37, and the lower limit of this separation wall 40 is attached 
in the bottom of casing 36. Thereby, the oxygen content gas supplied from the lobe 37 can be supplied 
to the carbon content compound feed hopper 32, without making the oxygen content gas supplied from 
casing 36 contact. 

[0022] And the separation board 41 which classifies casing 36 the bottom and the bottom is attached in 
the upper limit of this separation wall 40. Opening 42 is formed in the center section of this separation 
board 41, and two or more through tubes 43 prepared at equal intervals on the same periphery are 
formed in it at the periphery of the separation board 41. The carbon content compound with which the 
oxygen content gas supplied from the oxygen content gas supply opening 34 remained with the casing 
36 up side by this, and a reaction are possible. Thus, in the burner section 35 for combustion, multistage 
(it sets in the gestalt of this operation and they are two steps) is equipped with the oxygen content gas 
supply openings 33 and 34 to the flow direction of the elevated-temperature gas stream formed, i.e., the 
flow direction of a carbon content compound. Therefore, oxygen content gas can be gradually supplied 
from thin low equivalent ratio to a carbon content compound. 

[00231 Thus, the equivalent required in order to carry out the perfect combustion of some carbon content 
compounds supplied from the carbon content compound feed hopper 32 by the oxygen content gas 
supplied from the lobe 38 and to carry out the perfect combustion of the further remaining carbon 
content compounds with constituting, an EQC, or oxygen content gas fewer than it is supplied from the 
casing 36 bottom, and a carbon content compound is made to burn completely or combust incompletely. 
Since a carbon content compound burns completely when the amount of supply of the oxygen content 
gas supplied from the casing 36 bottom is the remaining equivalent and the remaining abbreviation 
equivalent amount of a carbon content compound here, it is desirable to prepare a feed hopper in the 
pars basilaris ossis occipitalis of the reaction section 25 and/or the side-attachment-wall section, and to 
supply a carbon content compound. Thereby, by the combustion style generated in the burner section 35 
for combustion, the pyrolysis of the supplied carbon content compound is carried out, and fullerene can 
be generated. On the other hand, since a carbon content compound combusts incompletely in the burner 
section 35 for combustion when there is less amount of supply of the oxygen content gas supplied from 
the casing 36 bottom than the equivalent of the remaining carbon content compounds, fullerene 
generates. Therefore, although it is not necessary to prepare the feed hopper for supplying a carbon 
content compound to the reaction section 25, you may prepare. In addition, the whole containing the 
maximum upstream section of the burner section 35 for combustion except the whole burner section 35 
for combustion or the upper part (downstream edge) will constitute a perfect combustion band. 
[0024] Then, except the combustion method of the combustion burner section 35, although the 
manufacture approach of the fullerene concerning the gestalt of operation of the 2nd of this invention is 
explained using the manufacturing installation 30 of fullerene, since it is the same as the manufacture 
approach of the fullerene concerning the gestalt of operation of the 1st of this invention, only the 
combustion method of the combustion burner section 35 is explained. First, while supplying the carbon 
content compound used as a fuel (a fuel and raw material) to the carbon content compound feed hopper 
32 through piping 39, oxygen content gas is supplied from the oxygen content gas supply opening 33 of 
a lobe 38, and a flame is formed. At this time, there is less amount of supply of oxygen content gas than 
a complement in order to carry out the perfect combustion of the carbon content compound supplied (for 
example, about 20 - 70% of the equivalent required in order to carry out the perfect combustion of the 
carbon content compound). Furthermore, carbon content gas is supplied to two steps from the oxygen 
content gas supply opening 34 of the casing 36 bottom by supplying oxygen content gas to the flow 
direction of the elevated-temperature gas stream formed, i.e., the flow direction of a carbon content 
compound. This amount of supply is an amount smaller than the equivalent required in order to carry 
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out the perfect combustion of the remaining carbon content compounds, an EQC, or the equivalent. And 
the pressure in the reaction section 25 (inside of a fission reactor 31), a gas stream, and temperature are 
set as the above mentioned conditions, the incomplete combustion of the carbon content compound used 
as a raw material is carried out, and fullerene is made to generate. 

[0025] the manufacture approach of the fullerene which the manufacture approach of fullerene using the 
manufacturing installation 50 of this fullerene requires for the gestalt of operation of the 1st of this 
invention although the manufacturing installation 50 of the fullerene concerning the gestalt of operation 
of the 3rd of this invention is explained, and abbreviation — since it is the same, explanation is omitted. 
The manufacturing installation 50 of the fullerene which starts the gestalt of operation of the 3rd of this 
invention as shown in drawing 3 is equipment which it is the fission reactor 55 equipped with the burner 
section 54 for combustion which has the carbon content compound feed hoppers 51 and 52 and the 
oxygen content gas supply opening 53, the carbon content compound and oxygen content gas used as a 
raw material are used, and a carbon content compound is burned (incomplete combustion), and 
manufactures fullerene. Hereafter, it explains in detail. 

[0026] The fission reactor 55 bottom is equipped with the approximately cylindrical reaction section 56 
which the upper part reduced the diameter of gradually and carried out opening. Piping (not shown) for 
passing to the downstream the fullerene generated in the reaction section 56 is connected to the upper 
limit of this reaction section 56. On the other hand, the lower limit of the reaction section 56 is equipped 
with a path slightly smaller than the reaction section 56, and the piping 57 for supplying oxygen content 
gas is attached in it in one. Moreover, after incorporating the piping 59 which branched from the piping 

58 which supplies a carbon content compound to the interior of this piping 57 and branching this piping 

59 further, the upper limit (downstream) of the branched piping 60 is attached in the lower limit of the 
reaction section 56 in one. In addition, the bulb 61 which enables adjustment of the amount of supply of 
the carbon content compound from each piping 60 respectively is attached in the downstream from the 
branch point of two or more piping 60 after branching. 

[0027] And the carbon content compound feed hopper 51 for supplying a carbon content compound is 
formed in the height, for example, 1 / about four to 1/2 location, of the bottom flank 56 of the reaction 
section 56, i.e., the reaction section. As for this carbon content compound feed hopper 51, it is desirable 
that more than one are equiangularly prepared in the perimeter of the reaction section 56 to the axial 
center of the reaction section 56. Here, supply of a carbon content compound is enabled into the reaction 
section 56 by the piping 62 which branched from piping 58 being attached in the carbon content 
compound feed hopper 51. A bulb 63 is attached also in this piping 62, and adjustment of the amount of 
supply of a carbon content compound is enabled. In addition, two or more through tubes are prepared in 
the pars basilaris ossis occipitalis of the reaction section 56, and this through tube constitutes the carbon 
content compound feed hopper 52 and the oxygen content gas supply opening 53 at it. Here, it may be 
arbitrary, and plane view of the configuration of two or more of these through tubes may be carried out, 
and they may be circular, an ellipse form, a rectangle, a polygon, etc. and the indeterminate form of a 
gourd mold substantially. Moreover, although the arrangement location of a through tube is arbitrary, in 
order to pass a combustion style to homogeneity to the reaction section 56, the thing which were 
centered on the axial center of the reaction section 56 and for which it is regular intervals and two or 
more through tubes are arranged on the same or a concentric circle periphery is desirable. Under the 
present circumstances, even if the open end of a through tube is on the base of the reaction section 56, 
and an abbreviation same flat surface, you may project and the number of a through tube is arbitrary. 
Here, the burner section 54 for combustion also has above-mentioned piping 57-60 and above- 
mentioned piping 62. 

[0028] Thus, in the burner section 54 for combustion, multistage (it sets in the gestalt of this operation 
and they are two steps) is equipped with the carbon content compound feed hoppers 51 and 52 to the 
flow direction of the elevated-temperature gas stream formed, i.e., the flow direction of oxygen content 
gas. Therefore, a carbon content compound can be gradually supplied from thin low equivalent ratio to 
oxygen content gas. In addition, although the case where a carbon content compound was supplied to 
multistage was explained by preparing a carbon content compound feed hopper in multistage, oxygen 
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content gas may be supplied to a single stage here by exchanging the feed hopper of a carbon content 
compound and oxygen content gas, and preparing oxygen content gas supply opening in multistage. The 
vacuum pump (not shown) which is an example of a vacuum means is connected to the above- 
mentioned reaction section 56, and the pressure in the reaction section 56 is made under into 
atmospheric pressure at it, 

[0029] As mentioned above, although this invention has been explained with reference to the gestalt of 
operation, this invention is not limited to a configuration given in the gestalt of operation described 
above in any way, and also includes the gestalt and modification of other operations which are 
considered within the limits of the matter indicated by the claim. For example, in the gestalt of said 
operation, the case where it had a carbon content compound feed hopper or two steps of oxygen content 
gas supply openings to the flow direction of the gas of the elevated-temperature gas stream formed, 
respectively was explained. However, it is also possible to have a carbon content compound feed hopper 
or three or more steps of oxygen content gas supply openings, and it is also still more possible to have a 
carbon content compound feed hopper and two or more steps of oxygen content gas supply openings, 
respectively. Moreover, it is also possible to arrange a carbon content compound feed hopper and/or 
oxygen content gas supply opening in the location of arbitration, and to prepare for multistage. 
[0030] Moreover, in the gestalt of said 1st [ the ] and the 2nd operation, the case where the one burner 
section for combustion prepared in the fission reactor bottom was attached was explained. However, it is 
also possible to prepare two or more burner sections for combustion in the fission reactor bottom. In this 
case, at the pars basilaris ossis occipitalis of the reaction section, it is desirable to form opening in the 
location corresponding to the anchoring part of the burner section for combustion, respectively. Thereby, 
a rapid cubical expansion at the time of combustion with a carbon content compound and oxygen 
content gas can be controlled further. And in the gestalt of said operation, although a carbon content 
compound explains combustion, for example, when incomplete combustion was carried out and 
fullerene is made to generate, even when perfect combustion is carried out, fullerene may generate. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of the manufacturing installation of the fullerene concerning the 
gestalt of operation of the 1st of this invention. 

[Drawing 2] It is the explanatory view of the manufacturing installation of the fullerene concerning the 
gestalt of operation of the 2nd of this invention. 

[Drawing 3] It is the explanatory view of the manufacturing installation of the fullerene concerning the 
gestalt of operation of the 3rd of this invention. 
[Description of Notations] 

11 The manufacturing installation of fullerene, 12 : 10: A carbon content compound feed hopper, 13: 
Oxygen content gas supply opening, the burner section for 14:combustion, 15 : A fission reactor, 16 : 
Casing, 17-19:piping, 20, 21:bulb, 22:adiabatic wall, 23 : A stabilizer, 24:pilot burner, 25:reaction 
sections, 26 : Opening, the manufacturing installation of 30:fullerene, 31:fission reactor, 32:carbon 
content compound feed hopper, 33, 34:oxygen content gas supply opening, the burner section for 
35:combustion, 36 : Casing, 37 : A through tube, 38:lobe, 39:piping, 40:separation wall, 41 reparation 
board, 42: — opening, 43: through tube, and 50: — the manufacturing installation of fullerene, 51, 
52xarbon content compound feed hopper, 53:oxygen content gas supply opening, the burner section for 
54:combustion, 55:fission reactor, and 56: - the reaction section, 57-60:piping, 61:bulb, 62:piping, and 
63:bulb 
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